Background Despite extensive research on determinants of health, there is much less information on factors protecting health among those exposed to economic shocks. Using longitudinal data from the Russian Federation in the post-Soviet period, we examined individual-level factors that enhance resilience of health to economic shocks.
Introduction
Recent years have seen increasing research on the impact of economic crises on health. 1 -3 However, in every crisis, some groups fare worse than others. The concept of resilience refers to the ability of an individual, household, community or an entire system to withstand the negative impact of the stressor (e.g. an economic crisis). Consequently, while much research on such crises has focussed on those who suffer adverse health effects, there are also some who, despite similar shocks, do not do so or even demonstrate positive adaptation to adversity. 4 -6 Although, prima facie, it is likely that resilience and vulnerability vary according to the physical, psychosocial and economic characteristics of those exposed to the stressor, the concept of resilience varies across different disciplines so there is no single agreed definition. 4,7 -11 We have been able to identify a study that attempted to create a framework for assessing resilience of health systems in an economic crisis. 12 However, although there is extensive research on vulnerability within the literature on determinants of health, our recent systematic review found that there is much less on factors protecting health and well-being, i.e. the determinants of resilience. 13 This is unfortunate, because an understanding of why some individuals cope well and maintain good health despite experiencing continuing hardship or economic shocks may provide a valuable additional perspective.
14 Such work could help reduce or prevent the development of adverse health outcomes.
In this paper, we look for factors that can enhance health resilience of individuals experiencing economic shocks, using a quantitative case study of the Russian Federation in the post-Soviet period. Following the radical, marketoriented reform along the lines of 'shock therapy' starting from early 1990s, the economy of the Russian Federation experienced several further economic crises (i.e. in 1998 and 2008 -2009 , following the worldwide recession). One could expect that severe changes in the economy could directly affect a population's health, making maintaining good health a challenge. The unemployed, in particular, would be expected to suffer the most during times of financial hardships. 15 -18 The aim of our paper is to identify factors associated with health resilience in Russia since 1994, specifically focussing on those who remain unemployed and those who lose jobs.
Methods

Data
Data were obtained from the Russia Longitudinal Monitoring Survey-Higher School of Economics (RLMS-HSE).
19 The RLMS-HSE survey is a nationally representative survey designed to monitor the effects of Russian reforms on the health and economic welfare of households and individuals in the Russian Federation. It uses face-to-face interviews; more details may be found at http://www.cpc.unc.edu/projects/ rlms-hse. For the analysis, we used the individual-and household-level data from Rounds 5-21 (1994 Rounds 5-21 ( -2012 , although no rounds were conducted in 1997 and 1999. Data from Rounds 1-4 were sampled in a different way and are usually excluded from time series analyses. We used three samples in this study. The first sample includes all working-age individuals (defined according to Russian legislation), aged 16 -60 years for males and 16 -55 years for females (102 831 observations of 24 975 individuals) (Fig. 1) . Using the panel structure of the data, the second and the third samples were restricted to those individuals present in at least two consecutive waves. The second is a pooled sample of individuals who remained unemployed in two consecutive years (3789 observations, 1900 individuals). The rationale for this sample is to identify the determinants of maintaining good SAH (or even improve from bad to good SAH), despite experiencing the economic hardship of remaining unemployed. The third sample comprised individuals who were employed in Year 1 but lost their job by Year 2 (3277 observations, 2705 individuals). This sample provides information on the factors that enable individuals to be resilient, in terms of SAH, despite the shock of job loss.
Measures
Self-assessed health SAH is among the most frequently assessed global measure of health, widely used in epidemiological studies and has been shown to predict mortality in diverse settings. 20, 21 In the RLMS-HSE data, SAH is measured using the question 'How would you evaluate your health?' on a five-point scale ranging from very bad, bad, average-not good, but not bad, good to very good. We dichotomized the outcome variable into 'good' (average, very good and good) and 'bad' SAH (very bad, bad), following previous studies with the RLMS-HSE 22, 23 and other Russian studies. 24 -26 We also constructed a variable measuring change in each individual's SAH, based on the difference in SAH in the current period (t), compared with the preceding period (t 2 1). Should SAH have improved from bad in t 2 1 to good in period t, or remained good in both t and t 2 1 periods, the outcome variable was set as equal to 1 and otherwise 0.
Employment
An individual was classified as being unemployed if their present primary occupation was 'temporarily not employed for other reasons (other than being student, health sickness, maternity leave retirement, etc.) and looking for a job', as formulated in the questionnaire. Following the official definition of unemployment by International Labour Organization, 27 this category excluded economically inactive individuals, i.e. those currently unemployed, but not looking for work. Those experiencing job loss and who remained unemployed during consecutive years t 2 1 and t were identified. 
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Demographic, health behaviour and socioeconomic variables To account for the non-linear relationship of SAH with age, age squared and cubed variables were created. Education was dichotomized into two categories: high (higher level education) and middle-low (complete secondary and incomplete secondary or primary). Area of residence was dichotomized into urban (regional centre, city and a category termed qpsgmpl dprpeslpdp tjqa, meaning semi-rural settlement but with access to urban facilities) and rural. Household size captured the number of dwellers in each household. An asset score and a poverty measure captured the material and financial wellbeing of the household. The asset score was derived by summing a number of selected household goods (car, washing machine, videotape recorder, refrigerator, dacha-a country cottage or allotment) that loaded onto a single factor using the principal component analysis and formed a single continuous variable (0-5). This measure is similar to that used by Perlman and Bobak, 23 with a refrigerator replacing a colour television. Each household belonged to one of five all-Russian poverty categories (with the 5th being the richest) as defined by Popkin et al. 28 Prior to the analysis, the bivariate correlation between the asset score indicator and the poverty groups indicator was measured and found to be small (Pearson's correlation coefficient ,0.3). This allowed us to use both variables in the regression analysis, avoiding the possible multicollinearity problem. The socioeconomic characteristics of the samples are summarized in Table 1 . Respondents were classified as current smokers or non-smokers (either ex-smokers or never-smokers). The reported quantities of consumed alcohol within the last 30 days (beer, wine, fortified wine, vodka or home-distilled spirits) were converted into grams of pure alcohol based on conversion factors used in previous studies. 29, 30 We used the WHO definition of episodic heavy drinking as consuming .60 g of pure alcohol per drinking session 31 to identify heavy drinkers.
Analyses
To measure health resilience, we adapted the following definition: 'Resilience is the capability of individuals and systems The data for 1997 and 1999 are not available.
Source: Author's analysis of data from RLMS-HSE.
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(families, groups and communities) to cope successfully in the face of significant adversity or risk. This capability develops and changes over time, is enhanced by protective factors within the individual/system and the environment and contributes to the maintenance or enhancement of health'. 32 Applying this definition to health resilience, we defined individuals as being resilient if their SAH either did not deteriorate or improve despite experiencing a shock or prolonged hardship (losing their job or being unemployed). The relationship between the outcome and independent variables that could potentially enhance or diminish individual's health resilience was assessed by means of descriptive and regression analyses, using STATA 14. In our analysis, we used the following model: 3 , education level, area of residence, household size, household asset score and household poverty group); b 0 is the constant term; b 1 is a vector of parameters of interest; r is the error term. Several competing models were estimated to identify determinants of SAH. The best-fitting models were selected and are presented in the Results section. Figure 2 shows trends in mean SAH over time for the general population, stratified by employment and gender. Overall, SAH improved over the study period (1994 -2012) among those employed, for both genders, particularly from 2001 onwards. The mean values of SAH are higher among both employed and unemployed males than among women. Additional analysis (not shown) revealed that over the last two decades 55-60% of individuals in the general population consistently reported 'average' SAH, with almost invariant trends over the years. Table 2 ( part A) presents the results of the logistic regression of determinants of good SAH in the general population. Among males, good health was positively associated with age, being better educated, being employed, living in a larger household, a non-poor one and residing in a rural area. Among females, the pattern was similar, except that significantly better health began to be seen at lower poverty levels. When restricting the sample to those unemployed (Table 2 , part B), among males, only living in a rural area and in a wealthier household were significantly associated with better health. Among females, age, residing in a rural area, living in a larger and wealthiest household were significant. We now move from the static determinants of health to look at the determinants of health resilience (maintaining or improving SAH). Table 3 shows the change in SAH over consecutive waves in males and females who remain in employment, remain unemployed, gain employment or lose employment. We then look at the factors associated with health resilience in individuals who remained unemployed and thus experienced continuing economic hardship (Table 4 part A). Among males, the only significant factors were larger household size and not being among the poorest group. In females, the only factor was larger household size. When looking at the determinants of health resilience among individuals who experienced job loss (Table 4 part B), no factors were significant in females but, among males, living in a larger household and residing in a rural area were significantly associated with persistent good or improving health. The association of smoking and heavy drinking with SAH in both models was insignificant in both sexes (at P 0.05 level).
Results
Discussion Main findings of this study
We began by looking at changes in SAH over the last two decades in the Russian Federation, subsequently exploring the determinants of good health and resilience to prolonged hardship and economic shocks. The mean SAH improved among those employed, of both genders, but fluctuated Table 2 , 'being employed' status is a strong predictor of SAH. Our results show that over the last two decades, most individuals in the general population consistently reported 'average' SAH, indicating almost invariant trends over the years. Thus, it seems that reporting SAH as 'average', rather than 'good' or 'very good', became a widely accepted norm in Russian society. The dominance of 'average' levels of SAH reported by individuals is unsurprising and is consistent with previous observations in the 1990s when few men or women in most former communist countries reported good SAH (compared with their Western European counterparts), with Russians reporting among the worst SAH levels, alongside those in Belarus and Hungary. 22, 33 What this study adds
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One of the clearest findings is that both unemployed and employed women continue to report worse SAH than their male counterparts do. This is in line with all previous findings on SAH in Russia and studies in other countries. 34, 35 This has been linked to selective survival, as there is little difference between healthy life expectancy in Russian men and women, 35, 36 but there may also be some difference in SAH between men and women in Russia. Our study focussed solely on the working-age population, excluding pensioners. Consequently, it was not possible to compare our results with an earlier study 37 that showed how, even though women tended to report poorer health than men up to middle age, men between 45 and 59 years old reported the same overall health status as women, gradually losing their initial advantage and reporting the worst health status as pensioners. 37 Nicholson et al. 25 also showed in a crosssectional study among those aged 50 and over that SAH in older Russians reflects social exposures accumulated over the life course, with the differentials observed only partially explained by current social conditions. In an age-adjusted analysis, good SAH was associated with high contemporary social class, income and education in both genders and, for men, not being widowed. 25 This once again underlines the necessity to account for the changing perception of the SAH construct by individuals over the life span, as well as the age gradient among different genders. However, as noted above, it is also important to consider the persisting wide gender gap in the life expectancy, with older males being 'survivors'. 
3585
The data for 1997 and 1999 are not available. For all models, Prob . Source: Author's analysis of data from RLMS-HSE.
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Employment, education and household material well-being were among other predictors of SAH, consistent with studies conducted in other countries. 15 -18,34,38 -42 Higher education was associated with better SAH in the general population, but not among the unemployed. This is in line with previous findings that find that the level of education or educational capital could 22, 23, 25, 43, 44 or could not be 20, 35, 45 associated with better SAH in the Russian population. Indicators of poverty and asset scores were associated with good SAH. Previous studies showed that personal income, family income and material deprivation are among the strongest individual predictors of SAH in Russia, 22, 23, 25, 35, 44 as well as other indicators of economic circumstances (economic difficulties during childhood, number economic difficulties during the past 12 months, changes in material well-being over 10 years). 20 Residing in a rural area was another important factor associated with positive SAH ( particularly among males), and this association appears stronger in the continually unemployed sample. We hypothesize that this is potentially due to the presence of a stronger informal social support network in rural areas, a higher level of social capital, somewhat less stressful living environment, as well as reliance on natural production (growing and storing own crops, gathering and foraging). However, the lack of relevant data in the RLMS-HSE dataset precludes testing these assumptions but these issues could be explored in future studies.
Living in larger households was protective, even after controlling for gender, education and wealth. This is consistent with studies showing that being married, as well as having children in the family act as protective factors for physical health 34 and mental health (stress levels and happiness). 46, 47 It could be that, in larger families, people tend to report better SAH regardless of their employment status or other socioeconomic characteristics, due to greater social cohesion, support and feelings of security. However, we were unable to test this assumption.
What is already known on this topic
The potential importance of social and human capital and income inequalities is supported by earlier studies suggesting that they could have a strong compositional effects on SAH, with contextual country specific measures possibly moderating the effect of compositional measures on SAH. 35, 48, 49 Social capital elements (e.g. contact with neighbours; being a member of a trade union or a political organization or any other organization; social exclusion; reliance on anti-modern, market, informal networks) have been shown to be positively associated with good SAH. 20, 35, 43 The contribution of social capital outside the family (e.g. visiting friends and acquaintances, membership of voluntary associations) to SAH seems to be particularly important for men, proving once again the necessity to account for different gender roles, socializing patterns, and the values embedded within them, in the Russian (and not only) society, since social capital provides access to different forms of resources, influences and support, but also imposes different obligations. 50 Therefore, the concepts of social and human capital could be important in better understanding health resilience and should be included in future studies, subject to availability of such data.
Limitations of this study
The limitations of this study are those common to any using self-reported and panel data: reporting bias; attrition in the individual and household longitudinal constituents reducing sample size of unemployed individuals, less precise model parameter estimations and reduced power; short recall period of 30 days (income, employment and SAH); data being collected only once a year, which does not allow us to monitor changes in SAH and work status occurring between two consecutive periods, leading to an imposed assumption of individuals staying in the same continuous reported state; exclusion of 'invisible' people that are even more likely to suffer from micro-and macro-economic shocks, including homeless people, undocumented immigrants and prisoners; underrepresentation of marginal and very rich people; and lack of variables on social capital and social cohesion. Another limitation of our study is that we could not ascertain causal relationships given the study design.
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Conclusions
We showed that several factors predicting good SAH in the general population also influence health resilience factors among those remaining unemployed and those who experience job loss. Such factors help to identify those most vulnerable and aid targeting assistance during economic crises. However, identifying factors that help individuals remain healthy despite adversity and shocks is only half the task. What remains to be studied are the exact mechanisms that underpin resilience, using both quantitative and qualitative data. This could be explored further using other longitudinal datasets (e.g. the German Socio-Economic Panel 51 and the UK Understanding Society Study), 52 especially due to recurrent nature of recent economic crises. The next step, should the data be available, is to explore casual relationships between shocks and adversity, factors promoting resilience, and SAH, which would strengthen evidence that can be translated into policy.
